Objective: This study aims to determine surgical complications and graft outcome in children undergoing renal transplantation at Cayetano Heredia National Hospital (CHNH). Materials and Methods: A case study series focused on the incidence of surgical complications and graft outcome in pediatric patients with end stage renal disease (ESRD) who underwent renal transplant (RT) between December 2007 and March 2011. Results: The study described 29 pediatric transplant patients whose average age was 13.69 ± 3.38 (6.2 -17.9) years. The etiology of end stage renal disease (ESRD) was renal hypoplasia in 12 patients (41.38%), primary glomerulopathy in 10 patients (34.48%), obstructive uropathy in 4 patients (13.79%), vasculitis in 2 patients (6.9%) and hemolytic uremic syndrome (HUS) in 1 (3.45%) patient. There were 11 surgical complications (34.48%): 2 cases of arterial thrombosis, 3 cases of urinary fistula, 3 of lymphocele, 1 of venous thrombosis, urinoma and perineal collection. The follow-up time was 15.84 ± 12.19 months. Graft survival at 12, 24, and 40 months was 89.29%, 77.16% and 77.16%, respectively. Conclusion: Surgical complications and graft survival in pediatric renal transplantation in our series did not differ from other published series.
Introduction
ESRD, defined as a permanent loss of the kidneys' ability to filter waste from the circulatory system, is a global public health problem of growing proportions [1] . Its prevalence in the pediatric population fluctuates between 5 to 10 children per million per year. Forty years ago, children with ESRD died. However, current renal replacement (RRT) therapies used in children have changed this bleak picture significantly, enabling almost all children to be treated by dialysis or renal transplantation (RT). RT has been shown to be the therapy of choice for this population, resulting in better long-term survival and quality of life [2] . The costs of transplanted organ maintenance are low compared to other methods of RRT. Dialysis provides only a fraction of normal renal clearance, relieves but does not remove uremic symptoms such as fatigue and anorexia, and does not resolve the anomalies of growth and development. In contrast, RT can provide kidney function equivalent to 40 to 80 per cent of normal renal function [3] [4] [5] [6] [7] [8] . Advances in anesthesia, surgical techniques, and the discovery of immunosuppressants have allowed a progressive reduction in the contraindications to this procedure, even though the biological behavior and potential complications in transplanted children differ to those in adults [4, 9, 10] . Globally, surgical complications affect survival and renal graft loss, so early diagnosis and prompt treatment are important. Surgical complications in renal transplantation are defined as complications that occur during surgery and the postoperative follow-up. They are classified as vascular, urological, and collections and have an incidence ranging from 1% to 38% [9] [10] [11] [12] [13] [14] [15] . RT surgery has been performed in Peru since the 1960s. Augusto Hernandez Mendoza, a urologist, performed the first RT, and followed by Raul Romero Torres, who established the transplant unit at the Naval Medical Center in August 1969. In the same year, the first kidney transplant was carried out under the Peruvian social insurance system [16] . In July 2007, a renal transplant pilot program at Cayetano Heredia National Hospital was funded. In the same year, the CHNH was accredited by the National Organization of Organ and Tissue Transplants (ONDT) as a transplant-donation center, performing its first kidney transplant on December 14, 2007, on a pediatric patient [17] . To date, 51 patients, both adults and children, have received transplants. The aim of the present study was to describe the incidence of surgical complications and evolution of the renal graft in children who received transplants
Material and Method
Reviewed twenty-nine medical records of pediatric patients (under 18 years) who received transplants (28 from living donors and 1 from a nonliving donor) between December 2007 and March 2011. Any event that occurred in the intra-and/or postoperative period, classified as vascular, urological, and/or collection, was defined as a surgical complication. In all transplants, lateral anastomosis was performed of the artery and renal vein from the donor to the external iliac vein and artery from the receptor, respectively. For ureteral reimplantation the Politano-Leadbetter technique was performed in 2 patients, and Lich-Gregoir in 27 patients, with posterior ureteral catheterization in a systematic way. The Jackson-Pratt drain was left in the first 22 patients and then laminated to the retro peritoneum. Some patients had a urinary Foley catheter for 5 days. The immunosuppression process used was timoglobulina, daclizumab, and basiliximab induction therapy. The maintenance therapy was tacrolimus (Tac), mycophenolate mofetil (MMF), and prednisone (Pd). The surgical complications found were vascular thrombosis, primary vascular anastomosis failure, lymphocele, urinoma, urinary fistula, perirenal collection, intestinal blockage by adhesions, and secondary adherence to a previous umbilical hernia surgery. Renal graft function was evaluated by measuring creatinine serum and clearance of creatinine. A Doppler ultrasound was performed on the graft 24 hours after transplantation and during follow-up. For the analysis of the graft survival, loss of the graft was considered as a failure. According to Kaplan-Meier survival curves were performed. Data processing and statistical analysis were carried out using Stata version 11.
Results
The study population comprised 29 patients, 14 girls and 15 boys. The average age was 13.69 ± 3, 38 (6. 2 -17. 9) years. Sixteen of the children came from Lima (55.17%) and 13 from other cities in Peru (44.83%)
The etiology of the ESRD in the patients was renal hypoplasia in 12 (41.38%), primary glomerulopathy in 10 (34.48%), obstructive uropathy in 4 (13.8 %), vasculitis in 2 (6.9%), and hemolytic uremic syndrome (HUS) in 1 (3.45%).
At the time of the RT, 19 patients (65.52%) were receiving peritoneal dialysis, 6 patients were receiving hemodialysis (10.69%), and 4 patients (13.79%) both therapies. The average time on dialysis was 3.26 ± 2.20 (0.65 -7.7) years. The related living donors were mothers in 23 (79.31%) patients, fathers in 3 patients (10.34%), and grandfather in one (3.45%) patient. There was one unrelated living donor (adoptive mother) and a cadaver donor ( Table 1) .
In tests of histocompatibility (HLA), identity between the recipient and donor was as follows: 6/6 in 1 case (3.45%), 5/6 in 4 cases (13.79%), 4/6 in 11 cases (37.94%), 3/6 cases in 10 (34.48%) cases, 1/6 in 2 cases (6.90%), and 0/6 in 1 case (3.45%).
The duration of warm ischemia was 1.85 ± 0.94 (0.83 -5) minutes, and cold ischemia 173.83 ± 205.11 (49 -1200) minutes, with a median of 140 minutes. The duration of venous anastomosis was 31.86 ± 10.79 (18 -60) minutes and for arterial anastomosis 25.66 ± 10.6 (14 -48) minutes. Nine donors had a double renal artery (31.03%).
Average post-operative hospitalization was 21.52 ± 21.06 (7 -113) days and the average follow-up period 15.84 ± 12.19 (0 -39.57) months. The average glomerular filtration rate at the end of the observation period was 76.43 ± 28.86 (23 -130) ml/min/1.73 m 2 . In the followup period, the variation of post-transplant weight to basal weight was 7.28 ± 6.57 (−2.4 -25.9) kg and the average size gain 6.65 ± 5.09 (0 -20) cm ( Table 2) .
Of the 29 patients, 12 (34.48%) had surgical complications from the procedure and one had intestinal obstruction due to bands and adhesion without repercussion on the renal function of the graft (the patient had a history of surgery for umbilical hernia). Four patients had vascular complications, with arterial thrombosis in 2 patients (6.9%) and venous thrombosis in 1 (3.45%). Both led to loss of the graft. A fourth patient had a double artery with failure in the anastomosis in one; a reanastomosis was performed using the same surgical procedure without complications. There were 3 urological complications (10.34%), all urinary fistula (in 2 patients they were surgically repaired and in one there was spontaneous closure with the use of a urinary catheter). There were 5 collections, with diagnosis by ultrasound in all cases. Lymphocele occurred in 3 patients (10.34%) (one was resolved by laparoscopic surgery and 2 reabsorbed spontaneously). There was one case of urinoma and another of perirenal collection (Table 3). Of the major medical complications, we found (Figure 1 ). There were 5 graft losses (17.24%) after discharge from hospital with a functioning kidney: 3 due to vascular complications and 2 to medical complications (one due to nephrotoxicity to tacrolimus and the other to lack of adherence to the treatment).
Discussion
In our series, the most common etiology of the TCRD was renal hypoplasia, followed by the primary glomerulopathies, similar to that reported by Palacios et al. in Chile [4] . In the area covered by the Latin American Pediatric Nephrology Association (ALANEPE), the leading causes are obstructive uropathy and chronic glomerulopathy. In contrast, in the North American Pediatric Registry Transplant Cooperative Study (NAPRTCS), renal hypoplasia and obstructive uropathy are reported as the most frequent [14] . In Argentina, the primary cause in children is hemolytic uremic syndrome [8] . [4, 11, 18] . The urological complication in our series was urinary fistula.
This differs from other reports in the literature, which present problems between 3.1% and 30%, with vesicoureteral reflux being the chief complication [18] . Among the most frequent collections, lymphocele (10.34%) should be highlighted, which differs from that reported in adults (49%) [6] . In all cases, diagnosis and follow-up were by ultrasound. It should be noted that the graft was lost in 17.24% of cases in our study, a similar situation to that reported by other series, for example Palacios (25%). The overall survival rate of the graft was also similar to Palacios' data from Chile and Medeiros' data from Mexico [4, 6] . In the NAPRTCS, the survival rate after 1 and 3 years was 96.5% and 91.5%, respectively, and in ALANEPE 96% and 93% [14] . At study the mortality rate of our patients is zero, while Medeiros in Mexico reported a 4.3% mortality rate and the NAPRTCS a rate of 4.8% after 3 years [6] .
Conclusion
The rates of complications in pediatric renal transplantation surgery in our series and the survival of renal grafts up to 40 months post-surgery do not differ from other international series.
